A rapid interference between glucocorticoids and cAMP-activated signalling in hypothalamic neurones prevents binding of phosphorylated cAMP response element binding protein and glucocorticoid receptor at the CRE-Like and composite GRE sites of thyrotrophin-releasing hormone gene promoter.
Glucocorticoids or cAMP increase, within minutes, thyrotrophin-releasing hormone (TRH) transcription in hypothalamic primary cultures, although this effect is prevented if cells are simultaneously incubated with both drugs. Rat TRH promoter contains a CRE site at -101/-94 bp and a composite GRE element (cGRE) at -218/-197 bp. Nuclear extracts of hypothalamic cells incubated with 8Br-cAMP or dexamethasone, and not their combination, bind to oligonucleotides containing the CRE or cGRE sequences. Adjacent to CRE are Sp/Krüppel response elements, and flanking the GRE half site, two AP1 binding sites. The present study aimed to identify the hypothalamic transcription factors that bind to these sites. We verified that the effects of glucocorticoid were not mimicked by corticosterone-bovine serum albumin. Footprinting and chromatin immunoprecipitation (ChIP) assays were used to examine the interaction of cAMP- and glucocorticoid-mediated regulation of TRH transcription at the CRE and cGRE regions of the TRH promoter. Nuclear extracts from hypothalamic cells incubated for 1 h with cAMP or glucocorticoids protected CRE. The GRE half site was recognised by nuclear proteins from cells stimulated with glucocorticoids and, for the adjacent AP-1 sites, by nuclear proteins from cells stimulated with cAMP or phorbol esters. Protection of CRE or cGRE was lost if cells were coincubated with dexamethasone and 8Br-cAMP. ChIP assays revealed phospho-CREB, c-Jun, Sp1, c-Fos and GR antibodies bound the TRH promoter of cells treated with cAMP or glucocorticoids; anti:RNA-polymerase II immunoprecipitated TRH promoter in a similar proportion as anti:pCREB or anti:GR. Recruitment of pCREB, SP1 or GR was lost when cells were exposed simultaneously to 8Br-cAMP and glucocorticoids. The data show that while pCREB and Sp1 bind to CRE-2, or GR to cGRE of the TRH promoter, the mutual antagonism between cAMP and glucocorticoid signalling, which prevent their binding to TRH promoter, could serve as a mechanism by which glucocorticoids rapidly suppress cAMP and noradrenaline-stimulated TRH transcription.